THE following is an account of an investigation carried out on scientific lines, that has resulted from our efforts to further knowledge on the most extensive of all tropical diseases, malaria, and more particularly on the diagnosis of latent -malaria in Great Britain by laboratory means.
the field for research on malarial problems and so many the factors to be taken into consideration in a study of this disease, that the workers in many countries who have turned their energies and abilities to it are led, at least temporarily, to research mainly upon one section of it. By making known the findings, the work of one becomes complementary to the works of *others in our common purpose of furthering knowledge therein.
Mindful of my indebtedness to confr6res for the assistance and advantages gained from their labours, I put forward to-night some observations gleaned from our recent work in summarized and tabulated forms and as briefly as is consistent with clearness of interpretation, so that those present may have the fuller time to give their valued opinions. I earnestly beg discussion and when a comparative line of investigation has led to different results I trust that we shall determine the reason for our differences, and come to some definite conclusions on the following two fundamental points in our discussion:
(a) figure. In taking the lower figure I was influenced by several factors, viz., that, should the relatively large mononucleosis prove a constant in latent malaria and have a value at this figure in the diagnosis, the pensioners would not fail to be benefited in their assessment and opportunity for treatment; also that, the normal percentage of large mononuclear leucocyte has quite a wide range and 10 per cent. is an exceptional finding in the film of a drop of blood taken from the finger. Response varies in the individual and an inctease from a lower figure to 10 may signify as much in one individual as a response to 15 in another. Again, with the return of the soldier to a temperate zone and better conditions of life and food one finds amelioration of the disease and more readily acquired immunity in the vast majority of cases. And might the large mononucleosis be less developed in latent malaria under these more favourable conditions, and with the accompanying weakened virulence and progressive elimination of the parasite ?
The basis of 15 per cent. was taken as that fixed upon by Stephens and Christophers in the tropics and now generally accepted.
These authors, from a study of the blood cell counts of a considerable number of Europeans living in the tropics, found that an increase beyond 15 per cent. of the large mononuclear forms is proof of an actual or recent malarial infection. This change, which is usually very pronounced in the apyretic periods of an attack of malaria, is, however, most frequently absent during pyretic periods. As I presume infections with one brood of parasite is implied I may state that these deductions held good in recently infected cases I examined in the Mediterranean littoral. I would only add that, following quinine treatment and subsidence of symptoms and disappearance of the parasite from the blood stream in cases that have returned home, the large mononuclear increase was not found with any constancy after the few days following a symptomatic attack.
Our work on pensioners is in fact an extension of their studies and is applied to latent malaria, with comparatively few cases of acute symptomatic relapses, in Europeans who have returned from tropical and sub-tropical regions. Unhappily in an out-patient clinic one cannot get blood examinations in the day to day sequence one would wish and uncontrollable factors such as unreliability of many of the pensioners in their statements, and irregularity of their visits, also handicap scientific investigations.
Amongst the many authoritative publications since the original work of
Stephens :-I:
-~~~~~~~~~~~~~~~~~~~~~~~~~:
Regarding investigation No. (3) reference should be made to Tables IA, IC and ID. In these I must first note that the leucocytolytic action of quinine may be eliminated as a factor in the white cell formulhe found. The findings are from examinations made at the first visit of the pensioner-claimant to the tropical diseases clinic. The clinical observations are those of three very experienced clinicians, who have unremittingly and enthusiastically collaborated and given us with each film a record of the case. Tables were primarily prepared monthly but no distinctive differences were noted and all cases from June, 1920 , to February, 1921 , are embodied. It was not possible to make total white cell counts. Related findings of lymphocytes are added, and the percentage of polymorphonuclear cells may be deducted.
I have given only the table worked out on the figures of a relative increase of large mononuclear cells as the figure of 10 per cent. or over. Space does not permit of publishing also a table with the figure of 15 per cent. or over, which has also been prepared. The number of cases showing this higher percentage is of course smaller, but the conclusions to be drawn from it do not contradict those to be drawn from that based on the 10 per cent. figure.
Table IA is to be considered with Table Ic . An outstanding conclusion to be drawn from these tables and one which concerns us to-night, is that a relative increase of large mononuclear or endothelial leucocyte is not a constant factor in latent malaria even when the most reliable diagnostic clinical sign, an enlarged spleen, is present and the clinical diagnosis of latent malaria is obvious. Noteworthy also is the fall in the percentage of findings of the parasite and of clinical signs, enlargement of spleen, presence of anaemia, cardiac abnormality as time lengthened from the date of the first attack of malaria. Table II has been prepared with a twofold purpose: (a) To record the number of cases examined from each endemic area and proportion of positive findings therein; and (b) to glean some knowledge as to the persistence of the parasite, and any regional variation of the plasmodium in this persistence, in the body after their return to England. The findings grouped under (b) are further interesting when compared with those made by Dr. Rieux on pensioners in France. In his conclusion he states: " Il nous paralt qu'on est d6s lors autorise a dire que les manifestations vraies du paludisme, chez des malades soustraits par le retour en France A toute infection nouvelle et bien traites, durent environ une ann6e et qu'apres elle la gu6rison de la maladie est faite." 1
The last point with which I have to deal, and I shall touch upon it in only a general way, is the value of the test for quinine in urine in the control of out-patients, a test with which are associated the names of Ramsden and Lipkin, and Nierenstein among others. The moral influence on pensioners who know that their veracity as to taking quinine can be questioned is striking. This laboratory test has been found very reliable and I only wish to-night to make further known its advantages to the clinician, as upon our findings he has been able to maintain more regular and efficient treatment of pensioners needing it, and aided in weeding out malingerers. ' We have modified the technique of the direct Tanret's or Mayer's test by acidulating the urine to not more than 2 per cent. with acetic acid as this has been found by Roche Lynch to give a positive finding in a much higher dilution of quinine in the urine, especially if the urine be previously alkaline. Our period of time taken for practical application of the test to all pensi6ners is three to eighteen hours after the official dose of 10 gr. of quinine is taken orally. The taking of repeated daily doses prolongs this limit.
To give you an idea of the number of pensioners who are taking the quinine supplied to them, our figures for March, 1921, on the three to eighteen hours' limit are as follows, the dose being 10 gr. of quinine sulphate in solution with acid sulphuric dil.: Positive, 291 : negative, 134. 
